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fog*, sv* ava rfmjzmm ssnr 
* s o coffiM t ^m-t zmnKm^sv astrao s ti 

fzM&li, W&Ltz LVOT CS*PJo* *) ©JKH k & -3 

•C^SWat!:*#*.* < -Cfi* 6>4n 0 

tfIf (4, I®*W2E * 4 © ffif IS K 4? v ' T -+£« 

43#Pffi»f4, I® 

* e§*w m © tz © k mm * * ft * & ■o ^ ? 

/-^fcU«SSiitv»8a^ %4>3/U #pffi«otf- 
3©fi, ±®'t?i$ffiLfc£5«c, r-7HX# 
-^n-pj t v>o tz smi®{ c$?v^t, mmm < a- 7m#* 
f? •=< t v>s ;©-£•© at? s>3 0 
jnit-c, aiostas^pBiiciLt, 
StW4Sb§tf**So 

Stlfc, 31MoS(i#oW?AWfffi»^ffliJSL-cv^^ c. 

4if4#£iiil-rs $>x '7 bR£*©g/.Mi y I ti) 

£KftU J»gO^W4#Pffil*x?(4&^o AVAoWS&Wfffi 
WJt, ^MPWfc^W-SJlttffioJRttfcffitScoaftJ-lorft 

• feiftyfcifaMoJKM©&£>(-> $gU^ft/&#P®l4 t) %/J\ 
3v>« 0 Wa^#Pffi«t»giJ^#Pffi«to|fl^i±, K 

/7St’0ll0Si *f-f ^St’O Gorlin 0^.®M© 

^-Sc-e, 5o m ilieoS© 

*£!£■#- § -Hfr4EatfMx - 7 ^ tfr y 

iM»©fi-©^iiH^t4, 

ffi*T?s±& < =£«r#P®«-c* 5 i: v» 5 

So 

H2fc, l-c, #Pffit0M4 

15# tt, ttsc £t?£> 

S^o *^atE^E#4ASOfiEAM#-ett, SMoUiP 
l±g/jN-c?* t), Sfan@oWS64#»fffi«oW-5lf±jE«[t?* 

So l,a»u **oK^iq5 c £L3D:V'fc>bll*»fo'f#^oM 

Pi EOA^gTL-'CV>S#-gMc{± > £g«fl&7[v&)S*£ U T 
V>3ffi0-Ctt, #Pffi«K*LV'^#S:«b>fcfe1-o 
a**4«SB4W±» C'MMjS®;WEA3 k § ©ASM# 
ISPO^tl-ejbSo S!l®M-e», 

4SSfc«*ffi t?* 5I fc # £> ti S IES# © m □ «Tt? * S o 
L, M^#Pffiit#i5iifi^eB3ciia D 
(Ii-#PBii#), SS0 AS S c i ^5f ts o 

ctucmLxli, WTKM^So 

mmffiitimm 7^-7 ? aoi&st? «, if © & 5 &m 
® 4 mt % Effl k flig-t- s s. s o 

• » b oan^ C^r/ KA [Si KS-eiBS$ 
* 4 X ^3 c fc ^«|S-r S (Mii 5 iSK£tE«T?§ 5 7 7 y K 

^Si^s-rs) 

• AVA tfgfliLfc fc #, ASSMlAiA ±fitc 2 t A'f 4 
«J?!c;jSc#®^ft£i*1-o LVOTO^S^ii, ^Lfclfc 
ffS&ffio/KA-etltSfcAlfg'lkUftV'o ciiiii<iS 
X7-oHlt\ HDLVOTS©ffiffl#j:v^ 


7 b 


1. as mms. © gg * #1*3 niff 

77-7 a) as ftiUEisss, Gi) ai) mm 

2. ASftl«i(lI?rLiiffi : 

• § 4 m/s (4, ®ffi©A;®M*^*t'*>3„ 

• AS ©SSM-fi y i 14##ft^fc©IBS^M^So 

• CWD SM? * % < Hit 
-f So 

3. ■■ 

• 40mmHg T\ SS©7;®Mft^-eS. S o 

•¥^£E«iif±, m&MvMm&mMvsfmx'&Z' mm 

t£ © a, ¥^i±nmimm¥%]i±iRM<D¥%]ikz&m t 
L, 3 P^iaK*»fet4tt#-e#4v>. 

4. ffiRM^rtf'Iil'S itt, 4 < feS^M©SH(4, t’-A 

©feg-ftL-efeSo ASicwD’effFffif sBffc, S»©W 

S c b ftmwx3b S o 

• AVA< 1.0cm 2 (4, S*©7c®MS£f t?;& S o 

s ava (4, eusift#4 rfmufrtfifflfte) 
pg#ic*?v^-c+^fc^fE^itt:4j »>, 
®*fJWr©A©(cWffl*^7 7-7 k L-tlg^tL'Ci' 
So 

• LVOTS(4, gj»#e«ia-e, tPBrtMiJRH+Wofi 
W^Stf^©-f yt-xv7(rt»)^fe>f xt-ir^rt 
S) -eaiJS$4LS (05) o 

• LvoT^at4, ®^rcftat#wAizgiea (ek») ^ 

65fe«fcgttfc4*©, hV7ftx?SB« 

StiSo Vfym<D^-y^j^'J a.-ASr, TcB* 

M#©«ifiic|Bg1-S (06). 

• -erf ftH * n b tilt Mis, c © SP 

14(4 LVOTLV>o L^L, «£^©ftiaiS#* 

x^7 h^f4i5(©Av^|iif L ft||^ 
#Sfc©t, 7-y7Vy*'| a -i,0.5-1.0cmit 
&&&?&£&&&„ 

• aa © ^ © ft A: © 0B£ tt, a m © mx * pj^ t 

L-cv>sefcT?*So Stmei(4ttn®'t?i>sfs®, LVOT 
ffi* (4®/jN|f« $ n, i Lt iSffi 4 AVA >b 
SftSCitfSfcSo LVOT (3DTEE f A(4 MSCT) ^ifi 

a^pffiwtw-ai-r a - i 14 , c©Rit^4<t«ci 

^x?# So 


^11177 Mil, 


20 mm = mmvmmc'&mm mwm&misn 
aits* So) 


ffiErnmna, 

ffigjfiRoSltl, LVOT t A:#; 

M©*fifti^(4> ff^ J SfKL-C^S i; ^ 5 fifc&fcg-^-c 
V'So ^©7cX y 1 VTI (c^-rS LVOT VTI © 
Ittt, LVOT U3l®SicWi-S7v»jM'Vi y h*i®i$S (V) 
(c*f1-SJti(Si^LV>^ Lfc^o-t:, iiM©xU4ifc© 
4 5 KffiB&ft$4bSo 

AVA = CSAlvot x VlvotA 7 av . 

C©/jiii^^> t 9 4 < ^GA4 l^4l4v^©( 4, VTI fcffi 

ffl-rs © i: (4^^(c, m&z&m-r s ktsmtfjL q mt> t> 

^-rvvfc^ 5®^r^S)S tztbXhZo ^£>(C, svpfffi(4^ 
i 4j; o-cX’ 0 , VTI ilJJSMgitsteffiKM AS ic 
db’^-Cg&IrgTr&So 
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SUftbt VTI bb (Dimensionless Index) 

LVOT ffi*©fffiJSIJ§£©iT43 A » ©S!J© 7 7”o -f -b 
LX, jgjRo^TjoKEffi^fe LVOT ®8t*fflV*4v**Mffi 
Sfc^-ts^Sfea 1 **. ^©asft&s W4vno.it 
(Dimensionless index) (4, LVOT ©KFrffilltPSt't' 3 it^ t 

Lt'#®#Pffi^I©A:t $ £SLt:^3o 




#Sfes&a*4ItWfaSit^ ltS<, jSSJfciP/hjv>ct 
t±j: dms©$^&^. asit^o.25«T-e&3 £ #, 
IES© 25% «To#®Sf-e* 5 c £ ?>MS AS $ 
tii^o aSJtt4#A4^©M#(C#V>-C, i^PjA^S# 
Pffigfctf1-S*|g©#P®«©Jfct?;fc*Ai&, &seS(4 
#3&tci^tiilEAJvO'S tlx.5„ La»L4a*S>, £ © 
il!l)£{8t4, LVOT ®f4XMf L4#^®^tffiML^V^ 
Sfcf4v>*.4v»fcV*5, LVOTf-4X'®fi#:M>Sr«)*L’t%> 
4W 

AVA7°y-S b'J- 

K 7" 7 Set?# fe *t 5 frb W?iJ# P 5 © 

t?S44<, TTE 4 tz (4 TEE SrfflUt^P SrfigftfcijgrtH U 
AVA*WrtS;4Sc*fcftLfcV'< 
^©W^fg^&S (S2)» U*L4*s?>, #®5Mft 
ictrftCA^Pitfms# (#*^3-) iaot#p© 
hs^hl^#^, 7 * 7-7 h u-aisn^iirKBiit?* 

So CtU4#icTTE(c^-C«tSo 7*7-7 h 
1-5»W4 TEE AMttWD, TEE 
7 h V -M’effSIJL/c#Pffi*(±, fia^x-7 (Gorlin 
05*;), K7"7x-7 (JiiRoS), i?4r>’MSCTf-4 3# 
Pii®iMtffliLt^5«^ 0 iA,ftfc#a* K- 
AttteftSifeXttAS t?(4, #£Sga»$>a£fi:as©*t 4 #p 
t?f44<, #^S®g/h®#Pffi»?r^L-cSiJ^-r§ t© 
7 MMSt'l) 5„ $ b (c, IqSEL/c 4 5 (cffi»W#P 
ffi«t?I44<, #£jj#Pffi« (EOA) 

^SiJH^-c-^So mffiX'&Ziito EOA (4^m^Pffi« 
(AVA) 4 & 4 /J\ S ^b © 5 C. t Sr, 3 

&3 0 

*KKl«c#*ffiS©mili 

(v^3fim, HmS^t4Jt5t2 4i4Wo 
fi& ® Jflff A ^ W M x£, M X. (f # ffi K, LV percentage 
stroke work loss, 4? 4 (/i7 b # 

iiia^f® i±tiwrb<ofmM^x, 

4 DfffcaSflfifA'&S ^30 o ±ff*S)MPW4 

§ pressure recovery (EhlHlffi) 5Ctt* v #©£E 

4 >9IEWKfFffi-t:t s (ft«^4 ?4 mmmmmm 
tf-Stl-3). +gSfc2*E/MfcLA#P, 

ffi® ±fr*S&Ma s 4 fc *rffl t? * 3. c ^ 6, ©ff L v 

f&K«T3i^M4, 

r-7#5pMLt:v>51 fctj&s. ^©ISH, cuht^x 
©iigoffiff ^ffltt©Wa»4&iiEf±$t/t4? £>*f, ffi*± 
©ifeg? fc (4 iS £ A A lit V>4V* 




MM?®®#*#* 

*s M#mmxit, AftMmK&w<D-&^±Mm#mitfr 
<b, l 

a^w-c, m&<DmmmtMM&]ft>b<DtLxmmi-z&^; 

AS©MffiS©)£#W4;&3@S0te4> s &3o AS 
©sffiffioffFffiptt, —nswptt, AS/M#©aiiifii^;)i®, 
¥^)l±KM, 4?4^#pffi« GiMoSPio-rtfff) 
«»K-ffiMAtvO>S 0 #PMiaifll^iSS(4, AS©1-^T 
©7-<7 h 7^^MLX, $ fetctt AS KSfe4v»ffiWlCd» 
V>T $ X % , S *S4f|gT?^ S C fc n 

TV^S 0 

AS*S*©dlLfT»)l^®Pll^SSffi©ffiM*ffl^*3 
(C^-r o 3o©S¥ : #Pffi»<1.0 cm 2 , ^SiIS>4.0 m/s, 
¥^I1±KM>40 mmHg ©©f^^ 1 AS S: 

^tts„ as«ifc(±, *sas irf^xvsmzmfzi-^ 
$x&6 a &mv^-m>$>tu£, 
ffioHftF/fm^^x-7 twitxmmi-z c ttfmmx 
h 6 («3£f5 “«SSil4ii-7^'Vu-7"0#SlJ4Sip:AS 
MSSflS © 4 » ©^4? 4 O'gPgK 7 7°P--^”©JIg£ 
#M)o A;»M# 

PSjfiiflliffi^SSMI [fljx-lf SV index (SVi) <35 mL/m 2 ] © 
H# © 4 1 K, # P ffi* d*/J\ S V GC frfrt> b t tz (4 ^¥ 

&ll£m£&'h $ UK AS tffflEt So MSP/h $ © i tz 14 
*.% -kfommMZ^irZ&gXit, AVA 
(MS AS om-B-, 4? 7 h 7- 7 0.6cm 2 /m 2 ) tSCi 4S®J© 
e>4tSo l^l, f!lx.(4WS#-e{4^M^i@inL-c%#p 
ffi»(4A:t <4fo*v»*», #*5£«4-5 4 c je,®gt£®3£ 
4T^!) XA (BSA)] *fflv>fc*:Et*t41!BSt£ 

#K^xE»4#Pffi*SrH!fcU4v»BrtEtti**»So c© 

4 5 4a*i‘fc^®«t?©ffljEKov»-cf4g||©^ife«* 
S.So L^L, ^S©^^S7SmPi4, /we-w 
4 >¥ • «»©/JnS 4lSAte*v»-C#®*iSgS!g»cR< 1.x.S 
nrgftitffcSfcft, BSA SrfflV>4{^®t?©ffliE^*St? 
hh a 

mmt <o.25(4Msas 

43o 

MlE#* S t S 

* !), -I- ft i- o -c iliff. MU Lfc'oti 14 4 G 4 

v>o aaiWK{4, 7:S&M^0fWf4,f,^©iiEiJjE«T?^ 

5 b #Kff 5-<#t?jfeSo 

L P+l-7*^k-7°©!ftBiJ4'S* 

3£af/¥^£E«Si^Pffigi J —Sct-sa^- (S3), AS 
MffiS©^ffi{4§^t:'S) 3 tf, £ 4t 6, ©Simfi(c^-iSc^ 
&1-s»6-tef4, MffiSflS^'H»c4So 

4m/s «±4? 4 40mmHg M± % a»a»fc fc -f, 

#©ffi*4»n.0cm 2 4 STCt V'nTHteiiSfcSo C4t(4AR t 
A (4 -> 7 y iiI^I6SttC4i;3o MS AS tc4?V>-C 
a^^SAtts 41> t^pffig^tv^gtt^^sa*, ifo. 
nWlfMJX f4MS©*SaE^«ra**sot?, c0ttilTt?(4 

ms as tn®©^ffit?s,So Kj*W{cm^w»f-rs4s, 
JfliMa*iiin i tS4 5 4K^jem* (fSDft, «, 

2fjf © A * ©Sj#M'> ^ 7 h) ©#&4 if'WaiftJI 
H S: l&fl. L 4144t(4*4 g, * v»„ 

4 *) HH4©(4, #Pffi»^' 1.0 cm 2 *}SAS>S^f-7 
aS45 4m/s 40 mmHg *}S ©*&&Xh 

So c©»^-, ^trow-wgn (^»M#pji®iitiMas, 
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^3 as*ies«$0«s 

AttMlfgftjE 



■Jt 

*»»Piiiiiil 

(m/sec) - 

2.6-2.9 

3.0-.4.0 

>4.0 

TOEEIxIS (mmHg) 

<20 

20-40 

>40 

(cm 2 ) - 

>1.5 

£0-4.5 

<1.0 

(cm 2 /m 2 ) 

>0.85 

0.60-0.85 

<0.6 


>0.50 

0.25-0.50 

<0.25 


LVOTlIS, LVOTffi«) W 

icLVOTffi*0iM/hfFfffi, -fftij-fe, 

s (#pffiioa^#i). sio^f?/ 
fi, Tcoiiiftt K/ 7 S 0 hp-x^i^-c, HfcofJtfUf 
<, wm&iE-c^zct*Mm-r sctt-^5. 

44 , frnwmkmt#3Lvwim<Dmfc<Di!i'9}-*7m 
ft, m-<Dssa.ffmm^Lx^t^ct%. ®mlx **4 

Jt#Wf4&4^o jfif&OSiBlT? 40 mmHg 

FSfc&iCfi, ait±#Pffi»{i 1.0 cm 2 4 t) 4 0.8 cm 2 (Cjfi 

< * St^if ft £> 4 V» C. cD>f-mtm fc LVOT 

sv»ii#K^i-f5i:®i)3fts« 0 gmc, a#^^ic/jv§ 
4fM&fcV’Uki*, />3 4#Pffi«ai ^gV'BERUfc 4 
SB!I©S*fc45 5 So 

fPlitEEKi^-ftSOi^olfi^i^LA 
&, «T0^ffi*^*i>4it*u£4&4<f>. 

££CU*ffiT3£«!C«(t«ffi3lEM • ffiER£*tt#2W 

AS tf-UlttfflMtfHBT5 

/h s * # p®» t ^ * t> b -raS/M# p «®ms 
Si’iOTBRMfiffi < 4 D 5 S a^o EF jSSffiTLfcteSfflL 
fffiBRMASfi, 3fc©J:5 4£*« s JE<fflv»fen.' , CV>S : 

• WJAaSiM# p ffiM < l .0 cm 2 0 

• < 40 mmHg. 

• £Sffiai^<50%o 

• < 35 mL/m 2 . 

K 7" 7 i y-ftflpkx aW\M(OWM\c^^>xXWi 


MPiiiMs, ^©rh, 

m-t s is** l , b p i o -c mm £ a s 

k ~f 7 s yicm-zvmrfmmvmm* 
3 o t 5M3 o 2 ’o<ommmm (s© 

AS, fettaSAS: pseudo severe AS) ©ffigljfC«iW a , 

• as AS ici Ct^fc'&Roa 

sas) :^atttt#pa®iiiia£MSfiSK*Ktt#i-a4» % 
£m«l^£*#o4aSAS Oit-eti, *#S©*S& 
M#P»)IMlSa4 ^F^fERUT?%, /J\S v>WS&# 
pffi«^M-f-So cottate*v>-c, a*/)M#Hg»lfe 
£^,iiai^^iESft-rsct^t?#So 
•#0£^iRffi^®JSS (mi4a«^a» 
s4«as (t-4i>t.ftttasAs ):xmmfrzmxm 
ic n® t- s 4 » K & ® 4 «&;& * m ?- 4 » ©+# 4 x * 
*¥-*^4^4©, W»#P8S«tt^3v» 0 :©« 
4»SiaiM#g^miKMtg0W»4a:#£ % 4 b s 
4i>'WIS6tt* s *S „ #g^*{±c.©#t*#|fct?fcabl^^ 
fixisb-f, *tlP iS^^*^'fSM$^So fi^o-c, 
cnfe©jsffi4*siji-a c. t 

£®EtWtt©T LX^X fc, $#B#0MS# 4.0m/s fit 
±, ¥^ffiKIS^40mmHgJHa©ffi#t?(i, SS#, £SHX 

ii^Btss^-cv^v'. (as 

as) (c^L-cas4s®^^L-ci? 5, R^oiiamtcti 
So C©S#et^xa-BHftS4^S 

£ UftK 

£$ilf IJ fc * It S AS a^S 0 ffFfffi © 4 » © K 7* 

7 i y|fi>xa-0tS0#Ili, 2.5 4 it tt 5mg/kg/ # 
XfMhU (10—20 mg/kg/ iK «4#PS) ft* 3 

fflts. ^®EMoy^^***>s4©, mm® 

D F7'^ ^ y0i«jfMS#a»tS^t'e$,So 

?> #t4 £> t- C ic 4>a L 4 itttlf 4 fe 4vi (x a - 0 
>f±fi¥ = <-X7l y^fco^JStHMo 20 %i D±#4 
lisa, a®jfliaas^4.om/sJK±, ¥^/j±km^3o- 

40mmHg «±). * ± ttffcfc&ffiiSSjij*$ kUM Lt, 


^4 


rniha-A 


2.5f * tt 5 mg/kg/ 




3~5^1fic 2.54 A (i 5 mg/kg/ 


20 mg/kg/ 


1 ) Mali* (20 mg/kg/#) (cJIJjgLA^ 

2) 

3) y^®A-C 10~20bpm±#aS^, 100bpmt«iL4«# 

4) • ifilHEffiT • sa4a«^ s ^a LfzM'a’ 


®tt ms. 

• 1.0cm 2 4 Dat4oAlfa, #ESptt*ft-e4vv a 

• 1.0 cm 2 ^siiv^v'5»4t% ram^paaifiisfsss^4.0 m / B maj, 

t4« r'F^fBRUi* 30-40mmHg i?a#V>j 

•«tta«tg©a(!n (a«a*#2:0%Mat#fc4v^) a, 

^©aaraaa* s a#e 4 d #^©*##m«> s ^ 
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XiM y*MZ-X 10~ 20b P m ±#-f S 
lOObpm *Mk. S f o K * o Ac b t (C % (fijh-t So t fete, 

l itm&ic %, k 7*7 
$ y&#£4 J iI;-rS£«&So £^W7 7 ” v-1-frb IBS 
$ ft Ac LVOT mm. i #tr K 7° 7 r - 7 3:, #*^SPgxE 
iST- S o * * fc ft 5 Brffi-eaSaf SrlESk-t 5 

a®*x-7 b -at 

m-tz 

Ac0*c, ^-7 7 4 yX$IJ5ELAc|WIDLVO , m&fflV'So 
fiSJlXKittgO&SSrffFfffit-S KH, #8PgXObi-plane 
}£ fc f S £ 31 ffi tti ¥ 0 it ill Ae W ffl X $> § „ Dimensionless 
index if AVA OlEftS:*«-tt It, 

PH^iciHiS^ftS, F'7’7 5 yj|lSfM>*3-08«©*£fc 
if, #SPitfci’lj-s^g)M#Pa®AL^iaffi, 

&&&**.£ l/fcfrPSSW^t rt,xii»4tt*i,lf4&4v>. tE 

mmiumte'jtft < 4 y tm±nmn-^m^ir 

Z&g&bZ. fc«U ASS^OjSSMHfcgC^tS F 
7*7 5 yftit^a-il^SomsiJico^-caSito^tt 
#&!>, *Af4 K74 yolgif^Sx-So fAAct>^#iMxt 
5>f)®i LXftlTrSftimilifcOff? !9XS>5 : 

• »7:t^0#KWa#ffi*^l.Ocm 2 i I 
3*E^f±MffiT?*V>2^ 

• -<-7.7^f y^fe.®*Df6tBM#20%i UHJiiLAcS-S-, 
JBtfBm&tf«Lxii>So 

•l«0»lttlMPiaSlI^4.o m/s f !9 7;, 
£ Ac 30-40mmHg iC f o X^«;i ft, # 

nffi«tii?0^MX% 1.0cm iiiftit 
S % 

•nx«dHit£®^n OD>jemM^2o%«±iiinLJiv>) a, 

* S#> #Wic £ >9 ^f£03X@^JDA0 § —o 

F 7*7 i y 3-0^5+ 

#P®Sto*ft(±, jft^M©Wcfe#LXlr$, cftilil 
#z?fc*c;fct <M42. LAc^oX, iPpfl^ftAcIES^* 

tcfjtf S, ^M#P®»*jfc«*ts c fctfgffift-efcSo 
C © @£K)0 Ac 0 FP 250 mL/s OtK^Pi/iiitOf?(A S projected 
AVA feV»5*fUV»}||R«s|i*S^-CV»5 sto, 

fi£ 4 #>f y b 


1 . tEmmmm&TM t * «■ 5 fg^* • ise k n 

IX T®Wt-£*^i„ (i) AVA<1.0 cm 2 , (ii) f|*l 
<40 mmHg, (iii) <50%, (iv) - 

<35 mL/m z 0 

2, fg§fi K 77 5 y*ibxn-atili, fett*SAS i 

*©s® as tKaj-rsoKflako. 

• *7;il^fB#[cWx6#®*^ 1.0cm 2 £ 0 Xzb 4 2 - A tt, 

f*PSWfiffiX4v>C A £9^7 3, 

• ■KffesfHi, XSftSIWPamiBS*^ 4.0 m/siOA, 

t Ac 30-40mmHg ic £ o At, # 

□ffiMiiif©®*-# 1.0 cm^IX&l^t^ftit 

So 

(^wam*i*2o%«±*i)nLJS:v>) *i, 
**JEt*j6*K < > £»I WF&o'PSlB*** 2 **, 
#■81**1 C0iK #|*<4 £SK|g* £ * * ax# 


££Ktt**<&&3tifcffi3ftS • ffiEIXM AS 

®*gnsxg% fWBitxs, 2 0n, lHir;^/r:'i<»:,'l! 4 < 
t 42 Ky^bf)f, SS«jIS^ 4 m/s*?», ¥^JEE 
KIS^ S 40 mmHg ^}S, lcm 2 ^}S b p t kfM'Q'fo 

So $tt/c ‘paradoxical’ ffiimim • ffiliEK 

fASOilli, D, ^©/; 

0 ic Ai4cmiis m& if.?;? t? h '.> x % 

35mL/m 2 5fe?S0ttSlt:'^S L^L, COjgffiO^WrK 
t±ffl4'0?i*#^-eS.So ti^stib, 

Lt, *s& 

M# p ffi* 4: Vrni- S IS 0 tf 5 L if L if M ®bti 

Sot* U»M#Pffi*©3e*#!H), 

iffc&fcV'o *KJlilSfBaSi s 3.0 m/s^#|T?, ¥^JEE 

«|g^20mmHg*St?*S»^ AS T?* S C t if® 
fcLV^ 0 tt/fc ‘paradoxical’ ffiSEm • ffi 

EEKIiAS if, HRfcieS§«iS/jNS^jiEy:Lfc^*^o 
s^oa#iciS0e>^So #<©ffi^-e, ii^i^oiixiitgfg 
T^£S^«50|llifl:^|gS«ltt0So Li*U 
H^0*»4mffiME0^ffi*W LT* i9, 

L^oIflrt^^S 35 * 56 o Afeicco^tjCf?^ 
T, titttSttoSSAS t5rt"©f p icgSiJ-TS^icov^ 
■tif^ot ci^MfiSo 

spO^KfyO-t, F'7'7 5 '/|lgi'X3-0^fiii^4 >9 
Wffl-t-if^onjfgtt^^So cMt©ic5, FX^iy 
M fab * 3 - 0f£S ^ c 0^191 fp« (c flfcfco i* »b L tt ft v* 

i ^tLtl' SBf^iifcf ^ lo L)5»^tV» B a L/c^o X, 
‘paradoxical’ • ffiliKM AS icf? if S ^ ©HJjffi^® 

ffl*Sa-#*Sft»te*iSfe 4 SW^is^l|-e*So 
CTX«£^#5Mft0@gli, *0*ffiAS Sr^-t 
S Ac 0 0 gHWX«ft t y b fc 4 S nraett#* 2 ^o L 
CTXMKAS ?rfii^-rs c t^Xt Sblllif, fn^y 
7AX370SfBAcitxS.SAc0 (S5), 

7" y-'/-yX't±, *;t->XAX37tl± Aj: ijgfit % % 

6£t i±Xt-f, ^^ftAc77"n-704 J X0*SAj;tffB 

0 lofcjjir*v» (AS*ffiSfl$0Ac0 0,^f?f tfgpg 

W7 7°d-70JM5:#^) o $ f J [c*;vy'?AX37(a(c 

^0*t$o»^ic^#^p itsAcOic, s&mimmti 
41 f^if*fe)*Vi 0 LAc^oX, A7/V'>7AX37i±BSA 
X*IE1-S^, tVOTffi^Xlfli^S t 
S ^o 

g^j-rsi, iE»*£mem^'t?2&s*c%^*>fo'f, * 
KifiL^aS#4m/s^«, ¥^ffi^M#40mmHg^?i, # 
Pffi*^ l cm 2 *}S t IMCS ft S UlT0^fb£#J«-r 
Si6Sg***»S. 

• 4>SS©AS (S0#Pffi«A»s 1.0cm 2 Jll±) iCi’ij-SS'J^ 

l*Ji (ftiS^AiOiiLVOTffiWt^Moil^ffFfffi) 

• ag)^0*ffiS^Ll± 

• o.8~i.ocm 2 0fgHic*ij-s, xmm^ummbmmn± 

KM0A7-7 b^7©^-iXo 

• fofav /J\ s v»n#fcf?V^x, 4FirmA|S 0 AS 

(AVA <1.0 cm 2 ), 

• ‘paradoxical’ • ffilEKMAS (HolfcfiE^V #>'|4 

Hi 1 ). 

^ mm x- c ti b 0 m# x xt® ^r s urn © # ? i # k *o v > 

Xif, Ksl**S0Jl0, AS*ffiffifl$0Ac0 0,^f?f Uf 
g^7 7 "n- 70 ®^#S(H-SC b 0 
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H5 mjSASW^tt^iSI-SS^CAVAAU.Ocm 2 *)*, T^EKM^'40 mmHg5k*-OfcEElii¥tf«# 


(1) m%£& 

70S J; <9 ift|p 

(2) TEttfP* 

(me 

0) &mwm 

¥MEttH 30-49 mmHg 

o.s c m 2 j^t 

fg-L'fe (svi < 35 mL/m 2 ) $m utix^z 

Y-fym (LVOT ©fHIJa 3^7C^'X j - E feeT CT, MRI, ft»lft&S) 

#?!] CT ic J; 3 * A- -> 7 L, X 3 7 

SJtASSrH?: ITStt > 2000 tctt>1200 

S®AS*3S<»5 = Htt>3000 tctt>1600 

AS = Htt <1600 tctt <800 


WMKm y v 


1. • i&mmrn as tijxr©* 

mxfemUftZo (i) AVA <1.0 cm z , (ii) *fifME)ia < 4 
m/s, (iii) < 40 mmHg, (iv) jE5g©a 

^igm^(>5o%)o 

2 . as i&m? s 

±X'^f 5 c i «*£g**# : 

• mzmm cmt ss&©» lvot s« t ®*©iH/MP» 

• iilWoffiEftlfiiE 

• 0.8—1.0cm 2 ©f5H fc# *3- 5 TJftMtfPffi* i: iSS/EHS 
M©*>7 t-;T7©^-I$c 

• © /J% $ M# ic *r if 6 ®ffc W !C t ^ X '© AS (AVA 
<1.0 cm 2 ) o 


• ffiER* AS 

lESSlmt?^) o X lcm 2 5fe}S©#P Bit, 

40 mmHg 5feSoTOESl (4 m/s 5fc#f 0:ft7:ifR»OIlS;) 
b\^c tm Ec I) i?„ JESStM • ffiEKMAS fi^0i¥ 
3 fix v* S a '{miKK f^lct?v>T i±KSfc£ 4 $ & 
v>„ nojlSIi, #Pffi**’it>*/EK^ (±12#!I), 
* 51'iiSKii (# tc±fE0S*tc i 5#P®Sf©ifi/M¥ 
fffi), 

Wic (!*$*«© AS-e*« 0 c©fi§£(i riES&l • ffiEK 

f ®asj *#**sj£#i8**#af©As zm-t&mgtmv- 

t? h 6 c t & HIE h tz m% fc J; O t «# it £> *L-C 
L7c#ot, 

n^iEISrSKM • ffiEKJiAS) £*KAS <5 

•*?»*: v». 


*f ffiEKM(¥^EKM<40mmHg) 

• ggipltol&lbft *f ®10fttH» (SVi > 35mL/m 2 ** 
SVi <35mL/m 2 ) 

•££EtH3£0«f!fi¥ M ffiT^ (50%*}S) o 
JiMLAi 5 ic, LVOTJBttfcPJJg £tiiMir6 b. V 7 "7 
ffi £fflv^-cSiJS$ ti6LX L ±\\ 

oM#i*SIRtejE«SE*4WL-C^ !>, AS X*h 

mmmz&Zo m-rztz®. 

i ^JRKSSaigSIS: 2D % L < It 3D 3 -^mnirZ 
cb ii, LVOTJ^Ro^ff*S^35:V^, i:®7/p-ft* 
% 10ftm*?riii/M I Ffffi-r§^tt«S.§o Ks*a«T:'(±, 
M07/o-ft*i m&tamimmn*n^tz±.-e. <g 
SE* t 5 KSSioaft#*^ 
S ({i fc ^o/J n $ 4;SM** m-t 6 HE* L it 
&m. ttci±aaw^^W'rsft*)ic(±, fg^*As 
b&mx*$6 0 tit, IK < -Z'JAtibbiX^ 6 INfflililiHc 
isaaiossj-tt, AsvnmBL# 

mini-6 IE®* l[5]ttm«?rW 

t5lft*$x.t, *|R»c^S:asifiia£M«s*^'t-5»^^ 
S>5 M o 

Ctibvm&frb, ff lift 

tfftfeftv*. IS*±oSiS*fi5IKKtt, WII0®0, 

AS O ± © OJR^fe i V'gPgW T 7" c -1 2 0® K 

ffiUi 4*<Iit5„ fiK AS 0#Wft:'(t, M#0ffi«- 
• jiffi&ji • < 

V»-Cf± ACC/AHA *M K9>f v|6#fc®j|l5^#vt:v»S L 


E, 3Em, £9em*CJ:«8r^«i;AS^98 

0®T?itWUA j; 5 K, 
1.0 cm 2 *}S0#Pffi»(i, IS© AS S:|^S-tS*»0i® 
e*S« s , a® ; 4m/ s m ¥^/EK^ 
t?40 mmHg^S-C'S) S lg^(C f±#1.0 
cm 2 5fe}Si’ i. 4 m/s OlfS, Mtmt? L 0='*^ 

m0ASt'l.5Cj;« 
TJLfcf LifMSttfctLSo Lfzft-o X. 1.0 cm 2 7fe}g0#dl 

ffiioitt-ii, its (e«h), i’io'aa® 

tH^0|I^fc-ttic#-7'< $ !>, ^0 

SPft^oail 7?/&§ 0 

• ft EKM (MM. > 4m/s, t 7c f±¥^)EK^ > 40mmHg) 


7 b 


1.0 cm 2 *flt©#nffi*©,i,#-e(i, m& (i±MM), L'jemfi, 
t? X af*aKm^S©iB*^*>*fcS-7 < $ fc 4 5 
fctb, Jt©®Pii*©ai!»'T?**. 

• i«E«M M Gta>4m/s itltWE«M 

>40 mmHg M ¥±§E«M <40 mmHg) 

•g*Sl tt ffiffL* 

(SVi > 35mL/m 2 tf SVi <35mL/m 2 ) 
•a^igm^©fsit» (5o%etfc)*f fgT»(5o%*s) 
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as as ©* 

^mm ©s* t -t s» 

zbic^ mme, mmbmmmicxziEmmm^&itzii'b 
tsmicmm-t summit «a, «««) i±, asom 

:Rl£L 9 So 

m^bm^bixx^ztEmmz ©sec«, sm®* 
ms t nxttAMS^ e> m b n s a s*s»^, * i mmmm 
mmtiumMmmmfrbmbtiz-iHitti&m (stroke 

volume: SV) 4* IE IB ¥ (ejection faction: EF) & 8> § 0 EF 
AStefls5ft£ffi©JB*tt % 

amitt txv> S (c & H*> £>*f EF ©{£#£ 4 /: (> L 5 3 Ct 
4fct>ft£ffi*«E6)„ c©£5 4»£\ 

t EF f±E£#tSo 

3Ea«m©»fLt'tg« 

AS fc£Gt § global longitudinal strain (GLS) ©fHilfi, 
Sfc45iW5-etl45it, EF^tAlES&HfM©* 
f[^®©W#S:«mL^S:^S!|-c?# S 
s fe fc, a as £#© wfj* t l x *? 5 , 

GLS OffiTi*HI*feS^“CV»ai8»<bft|^^«i L^Lft^ 
6>, GLS ©Ks*WWffltt©K#i: It x f W yffioil 
#W©H*^ 

m%v> l/ d^t, iffi 
MttAS©^M©L*t^^©^m^^ y 7 —t y '> a y 
© B#M * mw te # § 4 ft © GLS © fsai «■-Mfr 1C fcfE $ tvT 
v>&v\ as ?rffi z fffi'rsi5^«j^(ciainif 

fgi: LTjflv^SC £(±, ##Civtfi&fio c t&&!) 9 

So 

£M(IBA 

as, LTAS 

fc£0fU «ffci9r*&#©AS“t?J: <M.btiZ„ *^IEA«J! 
SWfctt, #(c AS 4#**SJ@|&&ttte:frv*“C\ SoflEJ?# 
i I>MH«££# 5 ^rtEoR/Wb* * * e>#o /M 
^&mxit sv^/JmSf < 4 t), if5K©$^t?*>^T%ASiM 

t^SBjtgtt^S)So colts, aM©st?s^s#pffi* 
:iffi®t?S)So /hs V'-5->f X©£^*^o*ttfi*V'-C wj\ 
*4#S C£S®Bi?&S%) t?jfe{), f£Sit?©#pffi«©M 
jEtfWfflt** s o &x 3 -liit-Mitli 5 tt 4Mj£©yfcS?JlE A !i 
sums# t 2 at ^ s a 'L'X 3 -ifeic i 5 asi* 
©ffFfffi(±K#^S> t), St^ql^^-^'y^" (cmr) t»© 
ffFfffi^ s iE'^t?S)So 


as g^a* ij^<ofe fe tp&sisflfr «fc t^aB w t 7 0 □ -# 

-kifvLfcJ; 9 &ffL < A A4 AS ©m^1--<T#Jt 

ASi, S*AS©5gS{i)£#£A£APSL< 

s„ AS/M#paaMiK/i±i3:jg, 

#pffi», mm, sul Mm me**# 

* # tr HSW T 7° o - f - (c s^-v»-c v *4 G A 4 e> 4 
SAM X!My-c*tt!fiSlL4**M, 08ic»t« 
T©SPgWT7°o-^«, ffi*S#»C^t:MffiAS*$a 
•fS ^t^9il®(cjrt®1-S©K^a:t3o 


e>FtSo bJS,tt^£TLfe^S;M^©SEJ¥^5Mft (®fttt 
AS) 4iK4«#oi-iy/Flfl (5fe^ttAS), «fi 
SLfcSM (y^-v^ftAS) (i«^tt^S/M#^S©S 
L, JKTotfy/ias^ ©Sgfif©|g& 5l¥fffi?r 
h. ~f~ S o 

xry?l. ^:S)M#Paii«affii’J:J>'¥^l±KM© 
SFfffi 

llfi fc ffifr Z*i±MBifc K 7’ y ?£fc i I s AS/M# p ail 

i S. ^ < 9^©Sf4I 

mmm*m g s s (as/m#pmmm$® t 

fflRH©®Sr#Ba). 4m/sfiU:©iKiSV>tt, 40 mmHg 
W±oS^)l±KM(i, )±KM#A#*ASt?S,Sc 
ctibv*y b^7ffiKS*4v»%©t±ffifl0RHAS 
JLSo ciolxgiJicS^'o-t, LlToffFfffixxy7°?rii©t: 
i><„ J±KMff?M^\ ®^(cfrfcA-ct^SRy, aS/BE« 
m a, m%Mmfctt\'xmwm* 4 ssKiwffi © Jim ■t? * s 
C^fc^avG±4^ 0 

aEKtM AS ©i^Hfr^Hi 

J±*»*A# ittLif, rn&xh s t 9 c t tt, fifloS 
r§^4#Wf#«J fcv^So KffiKMfi-UftW 
«c*SAS%^# a 

*s © mi±mm as #, ies 4 se» 1 4 « t? «> s a 

if 9 A, £? i IF LVEF ^IES t? S> S AffiT LtV'S^lt, 
S^^fPffi#S4»(cM^t:'S)S^, AS ©MffiKSrffFfffi# 
S 4®fc ttS^t?S)So 

AS ©MffigffFfffi © 4 * fc L 4 Gttif 4 b 4 v»© 

(SVi> 58mL/m 2 ) 

©IftiSo C©^?)dt?{±, AVA g 1.0cm 2 t?S*$^S 
*Kt?(±4v> ASt?S4 4l®£ERH4#4L5 S % Foi 
9 4'«Ufjt?$>o -r %, Kv>ffiK^t±#>E'S©HK©l±t^£ 
if^to », lii-> + yl4t'tl±, 

*tuc jic-cia^tM^wawtr^s^s^S) y, ^A«i±A 
L)SHpli5:^LtV'5o I0i) 
4#S, fc 4 SJfcJISrtSfS LiESttcm#S 

So ^Lr^»©ttffi^'iESfELT^e>, SITfffi'rS^S^ 
S)So JfiLffl&!®Kjfc^‘®4AR©S#4 3 '>^y bm?rMlF-r 

S^©4v»ifiLSe®6f^#fc*v»t:t± % %oMWkbi.'SMik 
tSiil±t^4A L^U iHE«Hli*»M#aea©M 
S4ffiA^5rSL, AS/M#-©?db«#A?rS«-rs*S4 
ftilHft^Sc t t> 4v». 
L4i*o-Cl@BE«|IAS P$?ltS^I©xAy 7”f±, 

5r5SM,L, S SSf- «, 

S^EMoflS*’iIF#A^BTaW^SA?:flWf-rS lit* 
S»So ffisitfi !± * 7 - K 7“ 7 ?£ £ 4 tiiSffi 

JttcioT LVOT©lflL^)ia^iBjiL-t^S £ tfrb'&W, 
fcSH*tScfc^“T?tSo 

ffiEKM as <D»m&m 

v s c t f±, »i l <, 
mLv^»f#)iij t#^.e>ASo ffiEKMAs fc$?itsA 
© a A y 7"(iSK AVA £ffF{ffi-f S c fc t?4 WtH f 4 6> 4v^ 0 
X7'?7°2. WSftAVAOthff f±, ^ 1.0cm 2 © J^S'F^S 
AS^S1-o LVOT AA#©!S#t?{±, AlH© 
iMAfPttt^AVA 
t?S>So 

H4WS6AVA < 1.0 cm 2 (ifiKAS S^\ 

*fiASt»*SfcttW44v». co^iHtjfi, ^fctcipiiA^ 

mm&$mxhz> 0 

AAy7”5. SiJSMMo^f (gA#Paii«aS, ¥ 
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Stepl jgJt/E®tM©l¥ffii 


ffiEKMAS HE&Sas 

Vmax < 4m/s flPm < 40mmHg Vmax ^4m/s APm ^40mmHg 



eiSI i**S iitt 

(SVi^35ml/m 2 ) I (SVi >35ml/m 2 ) ■ -> BjfAS H 


LVEF<Z)M 



0 8 ASfi£fiMi©4tf>©*fr&A<k «7^P-f 


y*, - 7 ” © a 0 

z^m)o 

AVA ffjfic H#1- 51-^-C 0fMc®*£ f- xy^tS^ 
!|#(cLVOT||«0®/J«(ca;S^M0ia/jNfF 
fffi fc*^' < AVA OiS/MHffi{±1**fc^ $ ^4 ittUf4 S> 
4W 

Xfy/4 M*(lliBflffl*) (IES^M = SVi 

g 35mL/m 2 ; fg^i* = SVi <35mL/m 2 ) 0 
5EfirgK*T*fc*Mf, AVA # lcm 2 5fciST?;& o t % fig AS 
iiSfcLvv, cti.fe©ffi#{±-jRWK:tf^SAST?Jb 5, 
AVA(±^#A tvt:v^Wtgtt^i®v^ AVA fcifiS/EK^ 
0*7 hE7ffioE-i^(i, fi#tf##fc/ivS4#3h?2&S 

*&£-fc ct 4 

(otO, 

1.0cm 2 *St:'S)o-C*, M«fc{±®X 

4V>11'5 : lR?±)o 

^fy7'5. 4£aK*0»6\ (EF) 

(cftSL, EF ^f^EA.m^ti EF 

L A,®# fc#ff “05*. 4 ittUf 4 fe 4 W 


EF^'ffiTLA 50%*») 4£gK* ■ ffiffiRfl 

AS t?{±„ (DSE±0SV0iSiH^2O%« 

±) tfFffiU JC0®aASfcfttt*KAS*Kffl|-fS<J® 
*<DA»te K7'7 5 (DSE) 

£ ff 5 ^ # t? * 5 (EF jJsfcT L tz ffigffcH • ffiEKiS AS 0 
a * #JR0. «SEfl* 04v®,f-eiic© KM (i Bit't? * 

0, #5Efb0SS (if fc/Lfc'tiMSCTtcJ; 

a\ as s «»oii4^i» 1t 4 *> 5 

§ (S 5#PS) 0 

EF a*#*? 3 frAffiSK* • {SEtfcSAS t±g%fl5£#Bfi 
0 , KofiS AS fc!>tt*KAS fc 003 
«4KMi±*ASii-C'S.5. coTOtlitaiaillAo 
L 4 it ft if 4 £> 4 V\, LVOT if mt fc M 
MZtiXte <0 iI/M¥fffi0{®ft 

&b <9, ^BRteSKSasj*^ L AVA<1.0cm 2 AS) Ki 4 fill 
t5/;»te30©iR*i8*®:fcS ft*. 3D .x3MSCT (±, 
i D !Ei»4 LVOT ffi«* J: SV if-#*H#t* t 5 Wfli& 
(CMR) 

4SiEKfc4 & 5 3„ AS. fc te % coi5 4M 

tL MJgAS-g»5 fc#Wf-r S 4»0gqg»g 5 K^-j-5. 
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5 a*. $ h ic# < 

mwiA* 7 °p -a 


y b 


• Mli©T*©M«AS©#®rl±, ASM#Panama 

s/j±km, mm, mm, iEmm&zv 

mm, Jlii£E*J:Ufffi!RS:#tri&&WT^D-f-KS^ 

• gPg^TT'P-f-tt, RlcfgffiRMAS icAOT, SSRSi 

if-c-M/t© as *s#-r s»©iiSicmA*©:c{a£ 
O (|8), 


ASM#i£2fE 

j£A AS ffi#©#J 80%# AR Sr^A 3#, asamiig 
St It (i ASffi7?£> y, AS SffiffioSiJSffitc A£ 4f*#l± 
&©„ MoAR^ASC#ot^5«^t'k 
¥£) J±KM 4? 4 tf#P ffi* Sr ffl ©x AS © * JEW Ic fp 

fffi-etSo L#L&#£>, ASM#pa®ifiL«f#ii^M2:* 
5fe», SlS&K^tf^fERfgtt, #Pffi«# £>#!!£ 
ASfB4y %At<&£ I , £©R»ic4?©t:, R^ta^o 
MAo*SSfc|SA3IEm£:tA-7#^J*±0A#bR 
/Eicfltfr.o a. 4>@S© AS t tfg® AR £ OffiA^A-tb 

tt, ISoffimi^it, MSA'4W%Ma»a 

MR (A AiHfJI-jfifttffN £SHr!)y^ £fct±6tfL 

*$«#*£&©neiu lx, as zft-tzmm#-?it, -da 
{i«#©-Atta^ as tii8&-ts-3fcttssfc 
SrKJHASi: £^nXr^6o IEAA'4l>*iK 

BUI*4 tfffiSBBIttPPWT 7”n -f -*83V» tPfffi$ to am 

SMHxffimj±i± y b m* 4 vm 

b»s^s. mr0*-ek(a #^^ 32-7 

03M# * 8&©'T AS MS® ©fbffi KBW L % ©fe * A S „ 
fglic, SffiOMR &&S£, *,«0AS##lSLT:%AS) 
<45. L#L, 

#Pffi»£, ^©S»a!l^t?f±4 < t\ LV0T©^*7?fb 

w-rzm 1 ) c®m%xi>iEMx&?> £©xs 0 m 2 ic, sa 

OMR V*. v b 

A®, AS Ay b fcfftigSih/roSWIiBte#**#* Lbi 
&©„ CWD aSftfUofi^© 7 7 5 7 7"i±, MR i AS t 

kjwa 5^4 «*t? # 5 asa?s> § „ mr \±\m#mmmk 
# b m y mmmmt x 4 y m < »ma § „ mr a*ftu 
©TBtt^feWBrtS c t it, SffiffiSKi cfr\,>xmfflx$>6 
#, t<tt*ffiMR Obf-a-AS £HI§lcjlx_3 c t^5©t* 
&M*m-t6o MR SrfWtSfcfcicifc lt7i -7 bib 7 

$ ^s«^-,Kv»ffiffi£E(As (c^ha 5 
It MR o mirnm (ISi) £ i!AfPtt $ A S Wlltt # & 5. 
ffifME#flS© £ SI Pgfllc A’ it § &%* 4 biin-r 5 o MR 
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